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(54) AIR BAG DOOR SKIN FOR AUTOMOBILE AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve invisibility of the central 
part of a steering and the expansion portion of an air bag of an 
instrument panel, by forming a break line provided for a portion 
corresponding to an air bag door so as to include continuous points. 
SOLUTION: A break line 11 comprising holes 12 as continuous 
points is formed on the back surface side of a skin 1 of an 
instrument panel 30. The holes 1 2 are formed from the back 
surface 3 of the skin in an extent that they do not reach the 
surface 2 of the skin, thereby an air bag door 82 partitioned by a 
tear line 31 from the back surface. When an air bag develops, this 
air bag door 32 tears along the tear line 31 and hinges and opens at 
the portion along a two-dot chain line (a). The holes 1 2 are formed 
as permanent deformation by frictional heat generated by 
ultrasonic vibration of a comb blade. Since the comb blade abuts to 
the skin 1 at points, heat transmitted in the depth direction of the 
skin 1 is low. Thus, even if residual stock removal amount is small, 
an extent of effect of the skin to a design of the surface 2 is low. 
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CLAIMS 



[Claim(s)] 

[Claim 1]Air bag door epidermis for cars by which said break line is formed in a portion which fabricates 
thermoplastics to a sheet shaped of specified shape, and is equivalent to an air bag door including 
continuation of a point in air bag door epidermis for cars in which a break line which does not reach the 
surface was formed. 

[Claim 2]The air bag door epidermis for cars according to claim 1 in which an isomorphism-like hole is 
formed at equal intervals as for continuation of said point. 

[Claim 3]The air bag door epidermis for cars according to claim 1 whose amount of uncut portions 
thickness of said epidermis is 0.5 mm - 2.5 mm, and an interval of said point is 0.2-2 mm from the surface 
in 0.5-2.5 mm. 

[Claim 4]Into a portion which fabricates thermoplastics on sheet shaped epidermis of specified shape, and 
is equivalent to an air bag door. When forming a break line which consists of a continuous point of not 
reaching the surface, an isomorphism-like pin presses against a portion equivalent to an air bag door of a 
rear face of this epidermis a processing edge of a pectinate form located in a line at equal intervals, and it 
by supersonic vibration of this processing edge. A manufacturing method of air bag door epidermis for cars 
which forms a continuous point which constitutes a break line. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the thing excellent in especially invisible nature about the 
air bag door epidermis for cars which enables deployment of an air bag with the break line formed in the 
steering center section of the car, or the skin reverse side of the instrument panel, and its manufacturing 
method. 
[0002] 

[Description of the Prior Art]The steering which provided the air bag door for developing an air bag in one, 
and the instrument panel have the epidermis to which designs, such as crimp processing, were given. And 
with the power which an air bag develops, it is necessary to form a weak break line in this epidermis 
mechanically for forming a part of tear line of an instrument panel in the air bag door equivalent position of 
epidermis beforehand so that an air bag door may open. In order for this break line not to hurt designs, such 
as crimp processing of the surface of epidermis, it is provided in the rear face of epidermis, a laser cutter, a 
high frequency cutter, ultrasonic cutters, a heating edge, etc. are used for formation of this break line, and 
production and research and development are done. 
[0003] 

[Problem(s) to be Solved by the Invention]Since the calorific capacity of the edge of a blade is large to 
these, at the time of fine processing of the small range. The influence of heat reached even around it, since 
the thickness of epidermis was thin, existence of a break line will be known from the surface and there was 
inconvenience, i.e., the common problem that invisible nature is not good, that product designs, such as 
crimp processing, will collapse. 

[0004]this invention is made in view of the problem mentioned above, and comes out. The purpose 
understands neither a center section nor the air bag deployment portion of an instrument panel for where it 
is, i.e., there is in providing the air bag door epidermis for cars excellent in invisible nature, and its 
manufacturing method. 

[0005] 

[Means for Solving the Problem]An invention of claim 1 of this invention for attaining the above-mentioned 
purpose, In air bag door epidermis for cars with which a break line which does not reach the surface was 
formed in a portion which fabricates thermoplastics to a sheet shaped of specified shape, and is equivalent 
to an air bag door, said break line is the air bag door epidermis for cars currently formed including 
continuation of a point. 

[0006]An air bag door which can be developed is formed by power which is excellent in invisible nature and 
an air bag develops with a break line formed in [ continuous ] that the surface is not reached. 
[0007]or [ that said epidermis carries out vacuum forming of the thermoplastics, such as vinyl chloride resin 
(PVC), a synthetic resin of PVC and an acrylonitrile BUDAJIEN styrene copolymer (ABS), and a thermo- 
plastics olefin (TPO) ] — or slush molding is carried out and it is formed in a sheet shaped of specified 
shape. A cushion layer and a core material are formed in the rear^ace side of this epidermis. This cushion 
layer may not exist. These epidermis, a core material, etc. are united and a steering and an instrument 
panel which have an air bag door are constituted. 

[0008]Continuation of said point of an invention of claim 2 is the air bag door epidermis for cars according 
to claim 1 in which an isomorphism-like hole is formed at equal intervals. 

[0009]As for continuation of a point which forms a break line, an air bag door on which power which an air 
bag develops acts uniformly along a break line is formed by forming an isomorphism-like hole at equal 

http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.i 2008/02/15 



JP,2.000-095056,A [DETAILED DESCRIPTION] 



2/5 s<—i> 



intervals. 

[0010]An invention of claim 3 is the air bag door epidermis for cars according to claim 1 whose amount of 
uncut portions thickness of said epidermis is 0.5 mm - 2.5 mm, an interval of said point is 0.5-2.5 mm, and 
is 0.2-2 mm from the surface. 

[001 1]When thickness of said epidermis is 0.5 mm - 2.5 mm, and an interval of said point is narrower than 
0.5 mm, with heat which an effect processed at a continuous point is not demonstrated, but is generated at 
the time of processing. There is a possibility of spoiling a design of epidermis, and when exceeding 2.5 mm, 
deployment by expansion force of an air bag becomes difficult. An interval and deployment nature of this 
point receive influence also in construction material of epidermis, and, in the case of a large material of 
**** elongation like TPO, their 2.0 mm or less is desirable. Since thickness of epidermis is thin when there 
are few amounts of uncut portions than 0.2 mm, a design of epidermis is spoiled, and deployment becomes 
difficult when more than 2 mm. 

[0012]An invention of claim 4 fabricates thermoplastics to a sheet shaped of specified shape, When forming 
a break line which becomes a portion equivalent to an air bag door from a continuous point of not reaching 
the surface, It is a manufacturing method of air bag door epidermis for cars which forms a continuous point 
that an isomorphism-like pin presses against a portion equivalent to an air bag door of a rear face of this 
epidermis a processing edge of a pectinate form located in a line at equal intervals, and constitutes a break 
line by supersonic vibration of this processing edge. 

[001 3]A processing edge (it is hereafter called a comb blade) of a pectinate form with which an 
isomorphism-like pin is located in a line at equal intervals is pressed against a portion equivalent to an air 
bag door of a rear face of epidermis, and ultrasonic vertical vibration of this comb blade is carried out. In 
this case, influence on a design of the surface of epidermis can be lessened by carrying out permanent 
deformation of the epidermis and making a break line which consists of continuation of a point form with 
frictional heat to generate. Formation of a break line arranges two or more comb blades in a portion 
equivalent to an air bag door, and forms them by pressing a comb blade of these plurality simultaneously. 
[0014] 

[Embodiment of the Invention]Hereafter, the embodiment of this invention is described, referring to 
drawings. Although this example of an embodiment explains an instrument panel, the air bag door provided 
in a steering center section can also be manufactured in the procedure of the approximately said 
appearance as the method explained here. Drawing 1 is the break line 1 1 formed from the continuous point 
formed in the rear-face side of the epidermis 1 in this invention a schematic diagram to explain, and 
drawing 2, It is a schematic diagram showing the hole 12 which forms the break line 11, and drawing 3 is a 
figure showing the device in an example at the time of manufacturing the break line 1 1 , and drawing 4 is an 
enlarged drawing of the processing edge 23 of the pectinate form used for the manufacturing installation in 
drawin g 3. 

[0015]First, by vacuum forming or slush molding, PVC, the synthetic resin of PVC and ABS, and 
thermoplastics, such as TPO, are fabricated to the sheet shaped of specified shape, and it is considered as 
the epidermis which gave designs, such as a crimp, to the surface side. Next, as the rear face 3 of this 
epidermis 1 turns up, it lays on the buck 20 of the supersonic machine shown in drawing 3 . 
[0016]It is processed beforehand and the same curvature as the epidermis 1 is provided so that it may not 
bend, when as for size it consists of a becoming size, the epidermis 1 is laid and it is pressed [ the buck 
20 ] by the comb blade 23 from the epidermis 1. 

[0017]Next, the comb blade 23 is dropped and it presses against the air bag deployment schedule portion of 
the rear face 3 of the epidermis 1. As this comb blade 23 is shown in the front view of drawin g 4 (a), and 
the side view of (b), the pyramid is installed downward side by side at equal intervals. The enlarged drawing 
of this edge is shown in drawing 4 (c). Although this invention explains the case where the comb blade 23 in 
which the edge of this square coning was installed side by side is used, the shape of this edge may not be 
restricted to this and a cone and a triangular pyramid may be sufficient as it. However, it is tended to tear 
the hole which is horned like a pyramid or a triangular pyramid, and is desirable. 

[0018]The vertical vibration by an ultrasonic wave is given to this comb blade 23 with the supersonic 
excitation machine 22 attached to the axis 21 of the main part of a processing machine. Permanent 
deformation arises on the epidermis 1 with the frictional heat generated between the epidermis 1 and the 
comb blade 23 by the vertical vibration by this ultrasonic wave. When the break line made to form is larger 
than a width of tooth, two or more edges are put in order so that it may become predetermined width, the 
edge of these plurality is pressed simultaneously, and permanent deformation is carried out by supersonic 
vibration. 

http://vww4.ipdl.inpi 2008/02/15 



JP,2000-Q95056,A [DETAILED DESCRIPTION] 



3/5 v 



[0019]The mechanically weak break line 1 1 which was formed as mentioned above and which consists of 
the continuous point 12 is shown in drawin g 1. Like a graphic display, the hole 12 of the break line 1 1 is 
formed from the rear face 3 of epidermis to such an extent that it does not result on the surface of [ 2 ] 
epidermis. The continuation of the point 12 formed by doing in this way can consider three gestalten as 
shown in drawin g 2 (a) thru/or (c) from correlation with the amount of uncut portions at the time of 
formation. When the depth of the hole 12 and the length of an edge are the same, as for drawin g 2 (a), (b) 
shows the case where the depth of the hole 12 is larger than the length of an edge, as for (c), when the 
depth of the hole 1 2 is smaller than the length of an edge. 

[0020]The hole 12 which constitutes the break line 11 is formed of the permanent deformation by the 
frictional heat generated by the supersonic vibration of the comb blade 23 as mentioned above. Although 
the conventional processing edge was in contact with epidermis in the straight line which is the tip shape of 
an edge, the comb blade of this invention touches at the continuous point. Therefore, the area which 
touches epidermis in the tip of an edge by a conventional method as compared with this invention is large, 
The quantity of heat told to the depth direction of epidermis also became large, and when it left the amount 
of uncut portions to such an extent that the air bag could be developed, the surface 2 of epidermis also had 
the problem that the design given to the surface 2 collapsed in response to the influence of this heat. On 
the other hand, in the comb blade in this invention, even if the epidermis 1 of the heat told to the depth 
direction of the epidermis 1 in order to contact at a point is also small as compared with the conventional 
processing edge, therefore it makes the amount of uncut portions small to such an extent that an air bag 
can be developed, the grade which has on the design of the surface 2 of epidermis decreases. When it saw 
the comb blade of this invention with the whole edge, as a touch area with a web material becomes large 
since the specific surface area is large and it mentioned above, the frictional heat to generate becomes 
possible [ forming the break line 1 1 efficiently ]. Since specific surface area is large, it excels in heat 
dissipation nature, and since the quantity of heat by which accumulation is carried out to an edge becomes 
small, it also has the advantage that the temperature of an edge falls to near the room temperature in 
within a time until it carries out drilling of the following epidermis. 

[0021]Drawing 5 is the perspective view which was obtained by this invention and showing attachment 
****** f or the instrument panel 30 which applied air bag door epidermis in the front face of the car interior 
of a room, and drawing 6 is an A-A line sectional view of drawing 5. 

[0022]In drawin g 5, the air bag door 32 divided by the tear line 31 from the rear face shown by a dotted line 
formed with the manufacturing method mentioned above is formed in the portion equivalent to the 
passenger seat of the instrument panel 30. If an air bag develops, it splits by the tear line 31, and this air 
bag door 32 will use the portion of the two-dot chain line a as a hinge, and will open it, and an air bag will 
develop toward a passenger seat. 

[0023]The instrument panel 30 consists of the epidermis 1 and the core material 38 by which injection 
molding was carried out to the rear face of this epidermis 1 in drawing 6 in which the section of the portion 
of the air bag door 32 is shown. The tear line 31 is formed by the break line 1 1 which left the prescribed 
distance delta from the surface of the epidermis 1 . The thin-walled part 34 of the core material 38 
functions as a hinge to make this portion a support and for the air bag door 32 open it. The break line 1 1 of 
this epidermis 1 is formed of the supersonic vibration of a comb blade, as mentioned above. 
[0024]Injection molding of the square tubed rib 35 is carried out to the area around of the tear line 31 of 
three sides, and the thin-walled part 34 of one side at the core material 38 and one. The air bag module 36 
is attached with the bolt 37 to this rib 35. By existence of this rib 35, the surrounding core material 38 of 
the air bag door 32 is reinforced. Therefore, it can be considered as the instrument panel 30 into which the 
deep tear line 31 was put like the air bag door 32 divided by the tear line 31 which pierces through the core 
material 38 and results in the break line 1 1 of the epidermis 1 . And when the core material 38 uses the 
thin-walled part 34 as a hinge and opens it at the time of deployment of an air bag, the epidermis 1 is torn 
with the break line 1 1 with the core material 38, and an air bag can develop smoothly. 
[0025] 

[Example]An example is given to below and this invention is concretely explained to it. 
[0026](Example 1) PVC was used as thermoplastics and it fabricated at 300x450 mm on 1.0-mm-thick 
epidermis. Next, it laid on the buck of a supersonic machine and supersonic vibration of the comb blade 
which has an end edge which **** at intervals of 1 mm was carried out at 20,000 Hz, and it was processed 
so that the amount of uncut portions might be set to 0.3 mm. In the rear face of this epidermis, the core 
material was formed in the deployment examination by injection molding, and it was considered as the 
sample for an air bag deployment examination. 
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[0027](Example 2) Like Example 1 , PVC was used as thermoplastics and it fabricated at 300x450 mm on 
1.5-mm-thick epidermis. Next, it laid on the buck of a supersonic machine and supersonic vibration of the 
comb blade which has an end edge which **** at intervals of L0 mm was carried out at 20,000 Hz, and it 
was processed so that the amount of uncut portions might be set to 0.3 mm. In the rear face of this 
epidermis, like Example 1, the core material was formed in the deployment examination by injection molding, 
and it was considered as the sample for an air bag deployment examination. 

[0028](Example 3) TPO was used as thermoplastics and it fabricated at 165x330 mm on 0.9-mm-thick 
epidermis. Next, it laid on the buck of a supersonic machine and supersonic vibration of the comb blade 
which has an end edge which **** at intervals of 1.0 mm was carried out at 20,000 Hz, and it was 
processed so that the amount of uncut portions might be set to 0.3 mm. In the rear face of this epidermis, 
like Example 1, the core material was formed in the deployment examination by injection molding, and it was 
considered as the sample for an air bag deployment examination. 

[0029](Example 4) Like Example 1 , PVC was used as thermoplastics and it fabricated at 300x450 mm on 
1 .0-mm-thick epidermis. Next, it laid on the buck of a supersonic machine and supersonic vibration of the 
comb blade which has an end edge which **** at intervals of 2.0 mm was carried out at 20,000 Hz, and it 
was processed so that the amount of uncut portions might be set to 0.3 mm. In the rear face of this 
epidermis, like Example 1, the core material was formed in the deployment examination by injection molding, 
and it was considered as the sample for an air bag deployment examination. 

[0030](Example 5) Like Example 1 , PVC was used as thermoplastics and it fabricated at 300x450 mm on 
1 .5-mm-thick epidermis. Next, it laid on the buck of a supersonic machine and supersonic vibration of the 
comb blade which has an end edge which **** at intervals of 2.0 mm was carried out at 20,000 Hz, and it 
was processed so that the amount of uncut portions might be set to 0.3 mm. In the rear face of this 
epidermis, like Example 1 , the core material was formed in the deployment examination by injection molding, 
and it was considered as the sample for an air bag deployment examination. 

[0031](Example 6) TPO was used as thermoplastics and it fabricated at 165x330 mm on 0.9-mm-thick 
epidermis. Next, it laid on the buck of a supersonic machine and supersonic vibration of the comb blade 
which has an end edge which **** at intervals of 2.0 mm was carried out at 20,000 Hz, and it was 
processed so that the amount of uncut portions might be set to 0.3 mm. In the rear face of this epidermis, 
like Example 1, the core material was formed in the deployment examination by injection molding, and it was 
considered as the sample for an air bag deployment examination. 

[0032](Comparative example 1) Like Example 1, PVC was used as thermoplastics and it fabricated at 
300x450 mm on 1. 0-mm-thick epidermis. Next, it laid on the buck of a supersonic machine and supersonic 
vibration of the processing edge with a conventional width of 130 mm was carried out at 20,000 Hz, and it 
was processed so that the amount of uncut portions might be set to 0.3 mm. In the rear face of this 
epidermis, like Example 1, the core material was formed in the deployment examination by injection molding, 
and it was considered as the sample for an air bag deployment examination. 

[0033](Comparative example 2) Like Example 1, PVC was used as thermoplastics and it fabricated at 
300x450 mm on 1. 5-mm-thick epidermis. Next, it laid on the buck of a supersonic machine and supersonic 
vibration of the processing edge with a conventional width of 130 mm was carried out at 20,000 Hz, and it 
was processed so that the amount of uncut portions might be set to 0.3 mm. The core material was formed 
in the rear face of this epidermis by injection molding for the deployment examination like Example 1. It was 
considered as the sample for an air bag deployment examination. 

[0034] (Comparative example 3) Like Example 5, TPO was used as thermoplastics and it fabricated at 

165x330 mm on 0.9-mm-thick epidermis. Next, it laid on the buck of a supersonic machine and supersonic 

vibration of the processing edge with a conventional width of 130 mm was carried out at 20,000 Hz, and it 

was processed so that the amount of uncut portions might be set to 0.3 mm. In the rear face of this 

epidermis, like Example 1, the core material was formed in the deployment examination by injection molding, 

and it was considered as the sample for an air bag deployment examination. 

[0035]About the sample of Examples 1 thru/or 6 and the comparative examples 1 thru/or 3, the 

deployment examination of the air bag was done, respectively. This result is shown in Table 1. 

[0036] 

[Table 1] 
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[0037]O in a deployment test result is the expansion force of an air bag, and it means [ be / it / under / 
Table 1 / setting ] that ** did not develop smoothly the state where it developed by the tear line, by a tear 
line at the time of deployment, but it developed with the swelling a little. When O in the influence on the 
surface means that the tear line formed in the rear face is not checked at all from the surface and ** is 
observed thoroughly, the tear lines formed in the rear face are some, but. It means being in the state at 
which shows that it can check and x glances and which a tear line can check from the epidermis side. 
[0038] 

[Effect of the Invention]Since the break line is formed from the continuation of the point which does not 
reach the surface from a rear face according to claim 1, the break line of an air bag door can consider it as 
the appearance which is not conspicuous on the surface of a skin material. 

[0039]According to claim 2, since the isomorphism-like hole is provided at equal intervals, it can develop 
easily according to the expansion force of an air bag. 

[0040]According to claim 3, like the effect by claim 2, while being able to develop easily according to the 
expansion force of an air bag, it becomes possible to consider it as the outstanding invisible nature. 
[0041]Since the continuous hole which constitutes a tear line is formed of the permanent deformation by 
the frictional heat generated by invention **** of claim 4, and the supersonic vibration of the processing 
edge of a pectinate form, It becomes it is few, therefore possible [ lessening the amount of uncut portions ] 
for the frictional heat to affect the design of epidermis, it is still more efficient and formation of a tear line 
can be performed. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1jlt is an outline perspective view showing the tear line which comprises a continuous point 
formed in the rear-face side of the sheet in this invention. 

[Drawing 2] It is a schematic diagram showing the example of shape of the hole which forms a tear line. 
[Drawing 3 ]It is a figure showing the device in an example at the time of manufacturing a tear line. 
[ Drawing 4] It is an enlarged drawing of the processing edge of the pectinate form used for the 
manufacturing installation in drawin g 3. 

[ Drawin g 5]It is the perspective view which was obtained by this invention and showing attachment ****** 
for the sheet for instrument panels in the front face of the car interior of a room. 
[Drawin g 6]It is an A-A line sectional view of drawing 5 . 
[Description of Notations] 

I Epidermis 

I I Break line 
12 Hole 

20 Buck 

21 Principal axis 

22 Supersonic excitation machine 

23 Comb blade 

30 Instrument panel 

31 Tear line 

32 Air bag door 

33 Slit 

34 Thin-walled part 

35 Rib 

36 A/B module 

37 Bolt 

38 Core material 
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DRAWINGS 



[Drawing 1] 
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[Drawing 3] 




[ Drawing 5 ] 
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